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In a recent Letter [1], Ganeshan et al. present a
general framework to classify the resonance structure of
Landau-Majorana-Stu¨ckelberg-Zener interferometry into
three basic categories distinguished by whether these res-
onances correspond to periodic or nonperiodic quantum
evolution. In this Comment, we show that their identifi-
cation of the real resonances in the regime of small drive
amplitude is incorrect.
Analytical argument.—We consider the example of
monochromatic driving, J(t) = ǫ + A sin(ωt + ϕ), and
the special case with ϕ = −π/2. We will prove that the
real resonances only occur for 2ǫ/ω = integer, no mat-
ter A/ω is large or small. According to Floquet analysis,
the two Floquet solutions of the Schro¨dinger equation
admit Fourier series expansions, and the corresponding
Fourier coefficients satisfy a difference equation given by
Eq. (9) in Ref. [1]. Standard asymptotic analysis on
this difference equation [2] tells us that there are two lin-
early independent solutions in the n→∞ limit, with the
asymptotic behavior
a
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n+1 /a
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n ∼ n/A. (1)
Obviously a(+1) is a minimal solution. Similarly, in the
n→ −∞ limit, we have another two linearly independent
solutions with the asymptotic behavior
a
(−1)
n−1 /a
(−1)
n ∼ A/n, a
(−2)
n−1 /a
(−2)
n ∼ n/A, (2)
where a(−1) is a minimal solution.
When k/2+ǫ/ω 6= integer, all the subdiagonal elements
of Mk [Eq.(1) in the Supplementary Material of Ref.[1]]
do not vanish, so any two adjacent elements (an, an+1)
can determine the whole vector a completely. This means
that the two-dimensional solution space {a(+1), a(+2)} is
equivalent to the space {a(−1), a(−2)}. The physical solu-
tion should be minimal on the n→ ±∞ directions, so if
such a solution exist, it must be unique. Then no real res-
onance can occur since at real resonance the quasienergy
level should be twofold degenerate.
When k/2+ǫ/ω = integer, for example, k/2+ǫ/ω = 0,
the 0-th column of Mk would have only one nonvan-
ishing element. The set of equations Mka = 0 would
decouple into two independent sets of equations: one
for the semi-infinite vector (a0, a1, · · · ) and the other for
(· · · , a−1, a0). Real resonance can occur when these two
sets of equations have minimal solutions simultaneously.
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FIG. 1. The Floquet determinant detM0 near the three “real
resonances” marked in Fig.3 of Ref.[1] with ǫ/ω =
√
2 and
h/ω = 5. The precisions are respectively 10−10, 10−8 and
10−6.
Numerical argument.—According to Ref.[1], the real
resonances can be determined from the roots of the Flo-
quet determinant, i.e., detMk = 0 [Eq.(10) in Ref.[1]],
with k = 0 or 1. However, this determinant does not
exist; a proper normalization should be done. Here we
take the normalized form of Mk as [Cm,n]
∞
−∞, an infi-
nite matrix formed of the numbers Cm,n, with C0,±1 =
(A/ω)(k/2 + ǫ/ω ∓ 1), C0,0 = k
2/4− (ǫ2 + h2)/ω2, and
Cm,m±1 = (A/ω) (k/2 + ǫ/ω −m∓ 1) /m
2,
Cm,m =
[
(m− k/2)2 −
(
ǫ2 + h2
)
/ω2
]
/m2,
for m 6= 0, and all other matrix elements vanish. Using
an algorithm given in the Supplementary Material [3] we
compute the determinant detM0 near the three “real res-
onances” marked in Fig.3 of Ref.[1] and plot the results in
Fig.1. Our high-precision computations show that there
are no real roots of detM0 near these points, therefore
the corresponding resonances should be not real but com-
plex. Similarly, the real resonances marked in any figure
with 2ǫ/ω 6= integer should be complex resonances.
In conclusion, we have shown that the identification
of the real resonances based on Floquet determinants in
Ref.[1] is incorrect in the regime of small drive amplitude.
The real resonances should only occur for 2ǫ/ω = integer.
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